makers, in developing an understanding of the linkages between sustainability management and financial performance (e.g., Schaltegger and Wagner). Furthermore, a successful corporate management would not only need to understand these linkages but also to be able to create new ones. This is where corporate sustainability accounting can provide decisive support.
The discipline has been maturing and enjoying a growing attention from researchers and practitioners alike (Parker; Schaltegger, Gibassier, and Zvezdov). Alongside this development several focuses of research have been observed: The oldest theme appears to have been looking into the business case for sustainability (e.g., Schaltegger and Sturm; Klassen and McLaughlin; Dyllick and Hockerts). The foundation of this research stream lies in the paradigm that striving for corporate sustainability is worth beyond pure financial performance and in the overall interest of the company. A later sub-stream of sustainability accounting publications has focused on the increasing recognition of the business case for sustainability (e.g., Porter and van der Linde; Schaltegger and Wagner). These publications give mostly empirical answers to the question of whether corporate sustainability management has been able to contribute to tangibly improving the financial performance of the company. The role of sustainability accounting in these publications has been to provide accounting tools and methods to support an accounting toward sustainability. A third theme concentrated on observing the practice of corporate sustainability accounting. The publications in this area (e.g., Bennett and James; Heydkamp et al.) look into what companies do in the field of SMA, how they do it, and why they do it. This research, although limited in volume (Schaltegger, Gibassier, and Zvezdov) has brought significant insights into the responsibilities involved in SMA, the type and regularity of the information collected, etc. Last but not least, a major body of publications in the area deals with various challenges to sustainability accounting -from "how to get the right information to the right people" to "how to measure sustainability performance reliably." (Burritt; Rikhardsson et al.) For example, Burritt identifies a thorough list of obstacles that need to be investigated in detail.
Thus, the discussion has developed beyond attempts to recognize the benefits of engaging with sustainability accounting with a trend toward establishing elaborate systems to provide support to decision makers as called for by Schaltegger and Burritt. Based on the development of sustainability accounting in leading sustainability companies (e.g., Burritt, Schaltegger, and Zvezdov), the paper draws the attention to the next challenge: the roll out of corporate sustainability accounting. The implications provide support in identifying the needs of the various people involved in sustainability accounting and its implementation in day-to-day business processes -referred to as "roll out" throughout this paper. A significant contribution toward understanding specific decision situations is made. From a more general viewpoint, the considerations made in this paper can be translated to other corporate functions engaged in sustainability management.
The argumentation builds upon literature in change management theory (Cooke) and in practiceoriented accounting theory as understood by Malmi and Granlund. The analysis is strictly qualitative, using only secondary data sources. The analysis of challenges in Section 2 is based on a literature review conducted for this research. The core of the paper is a conceptual development that identifies, groups and elaborates on the challenges identifies in Section 3. A summary of the most important findings is provided in Section 4, together with implications for practitioners and researchers.
II. STATuS of CoRpoRATe SuSTAInABIlITy ACCounTIng pRACTICe AnD fuTuRe ChAllengeS
A few years ago, Schaltegger and Burritt provided an account of what sustainability accounting is. In their paper, the authors provide an insight into the status of corporate sustainability accounting and interpret its meaning. The interpretations range from "an empty voguish buzzword blurring debate" through "a broad umbrella term bringing together existing accounting methods dealing with environmental and social issues" and "a specific unitary measurement and information management tool" to "a pragmatic, goal driven, stakeholder engagement process, which attempts to develop a company specific and differentiated set of tools for measuring and managing environmental, social and economic issues as well as the links between them." Precisely the latter -this pragmatic, goal driven approach -has been the subject of many decisionmakers's attention who have realised the importance of sustainability information provision and management. For this reason, a number of companies have been engaged in designing accounting systems that provide the right information to the right people in the right moment (Bennett, Schaltegger, and Zvezdov). However, there are hardly examples of companies that have been able to implement an overarching sustainability accounting system. For example Adidas have just published a statement on their efforts towards developing an accounting system that considers various externalities and serves as a base for short and long-term decision making. DHL is another example that highlights the challenge of an integrated information management system -so far only carbon accounting has been claimed to be integrated in business activities (Hufschlag) , little is mentioned on other sustainability aspects. On the other hand, a large number of companies report on their sustainability performance: some 1400 reported on their sustainability performance in accordance with the GRI guidelines (GRI). This reveals a discrepancy between the signals of company in regard to the relevance of society and environment to business and the actual attempts to manage these aspects.
Whereas explanations of the above discrepancy such as mimicry and stakeholder pressure have been developed, the difficulty of moving from a project-based information generation and management to a company-wide sustainability accounting system has not been approached (e.g., Burritt ). Yet, approaching the particular set of challenges to sustainability accounting -hereafter henceforth referred to as roll out -can provide several decisive advantages in managing corporate sustainability performance. One of the main considerations is that tackling these issues can help secure a smooth transition from project-based information collection and use to routine operations. "Project-based" refers here to the isolated nature of many sustainability activities. Projects for reducing energy consumption by educating staff are one example of such activities that can be embedded in business to improve their efficacy. Such an efficacy increase can be expected as energy consumption in this case is no longer tracked within certain boundaries (e.g., department, unit, or site) but is company-wide and not limited to a certain time frame. Furthermore, responsibilities that may contribute to improving energy efficiency are no longer excluded from the project team (e.g., Hobday). Paying attention to SMA roll-out challenges also is likely to reduce the cost of the transition explained above through managing quality and efficiency. Last but not least, bridging management challenges with content challenges can contribute to the flow of knowledge and thus have a positive effect on SMA practice.
III. SpeCIfICS of The SuSTAInABIlITy ACCounTIng Roll ouT
Publications on change management often identify organisational aspects of processes and activities that need to be considered in certain situations and/or for achieving certain goals (e.g., Aladwani; Nah, Lau, and Kuang). Knowledge from this field can contribute to developing an understanding for processes and thus enable decision makers to modify such processes to achieve strategic and operational targets. On the one hand, the linkages between the various aspects need to be identified and explored. On the other hand, these linkages between the various aspects need to be put together and observed how one affects the other aspects. In the case of the roll out of sustainability accounting, it needs to be identified how approaching without losing sight of the targets. For example, a small sustainability team in a company may be motivated and capable of uncovering potentials for improving social, environmental and economic performance. However, expanding the information system without instructing the newly engaged people on the targets may result in very high costs with little additional benefits, thus rendering social and environmental opportunities unattractive for decision makers.
On the other hand, diverse accounting studies have been working towards identifying the contingencies (e.g., Chapman; Gordon and Miller; Cadez and Guilding) of accounting practice. Researchers have been identifying and investigating the aspects of information that matter, so that decision making is supported. In the context of sustainability accounting, Schaltegger and Burritt produced one of the first publications that describes in detail the actors in sustainability accounting, their information needs, and the types of information generated and provided. Furthermore, Burritt, Hahn, and Schaltegger developed an "Environmental Management Accounting Framework" that identifies various situations in which different types of information are needed.
This section focuses on the issues and challenges of the the roll-out phase of sustainability management accounting. It identifies and considers organizational as well as content-specific challenges in the roll-out phase of corporate sustainability accounting. As presented above, these two types of considerations play a significant role in the roll out of corporate sustainability accounting to support an efficient and effective transition of the latter toward day-to-day business activities.
Organizational aspects
The generic roll-out process has been tackled from various perspectives (Balogun and Jenkins), including in accounting context (Burns and Scapens; Sulaiman and Mitchell). For the purpose of this paper, the analysis of the organisational aspects of the sustainability accounting roll out are listed and systematically tackled, based on a recent publication by Homma and Bauschke. The latter is considered a good source to build upon as it provides an overview of the basics of the roll-out process by summarizing relevant literature and presenting generic steps in the process. The considerations in this section thus rest on this concept. Furthermore, the largely underestimated importance of formal transition (toward integrating sustainability accounting in core business) management (Bennett, Schaltegger, and Zvezdov) is interwoven in the following analysis. The model for the roll-out process described by Homma and Bauschke rests on three decisive steps: (i) preparation of the roll out project, (ii) involving senior management, and (iii) subsequently involving employees. This preparation is particularly critical in terms of available resources, as the operational aspects of the roll out have been documented as very demanding (Burns and Scapens; Anderson and Young). This calls for a clear understanding of the needs of the roll-out process.
The first consideration to be made is that as the involvement of various departments is needed, this involvement needs to be provided the necessary support, and the business needs to make sure that available capacities for the required tasks are available within these departments. As recent research (e.g., Bennett, Schaltegger, and Zvezdov) reveals, in practice this is often not the case, thus hampering the advancement of the roll-out process.
The involvement of senior management also has been identified to be crucial for the success of the roll-out process. Due to the often conflicting nature of sustainability management with shortterm financial performance (e.g., Rappaport), the support of the senior management is often granted only partly (Epstein and Roy). In other words, by the nature of their functions, managers support processes and measures that can be legitimized in front of stakeholders -mainly shareholders, but also customers, wider public, etc. Thus a clear and tangible cost-benefit analysis needs to produce information (e.g., Bennett, Schaltegger, and Zvezdov; Schaltegger and Burritt) that draws the attention of senior management and stimulates its involvement. Therefore, one crucial task of roll-out management is the identification of a list of (expected) benefits of a transition to an encompassing sustainability accounting, ideally including short-term benefits as well as those expressible in monetary units. For example, a company-wide sustainability accounting can uncover further business cases for the company and additionally result in a reputation improvement.
As observed by Bennett, Schaltegger, and Zvezdov, senior management is rarely engaged in the sustainability management of the company, although it does not seem to obstruct related activities. Yet, further involvement of senior management may have positive effects on sustainability accounting, e.g., by granting additional resources, motivating employees, and even reconsidering core business activities. Last but not least, senior management can contribute to improving sustainability accounting practice by putting less pressure on middle management to justify expenses on each and every sustainabilityrelated activity with too high an accuracy. Thereby sustainability accounting can focus on accounting rather than accountability and reporting. Similarly, marketing managers are not expected to provide a detailed and accurate account of the exact number of items sold due to a forthcoming image campaign, are they?
The involvement of employees also has been identified as a critical factor in developing a company-wide sustainability accounting. For example Schaltegger and Burritt identify a lengthy list of providers and recipients of sustainabilityrelated information. Also, Zvezdov, Schaltegger, and Bennett arrive at the conclusion that the employees involved in sustainability accounting play a significant role for the success of these activities for various reasons. First, their support is indispensable, as they are often the only providers of related information and, therefore, they need to be involved rather than having other functions generate the same information. For instance, specific, detailed information on raw material consumption may not be available in purchasing or bookkeeping but can have a major contribution toward saving resources. Second, employee involvement is essential as they are familiar with the content behind the information they provide, i.e. before information consolidation takes place. In other words, the original providers of information may be in the position to provide further related information, as the roll-out team may not be aware of the existence and/or relevance of this information. An example for such a situation is the provision of information on major water-consuming activities in production (Bennett, Schaltegger, and Zvezdov), with major savings potential being neglected as the workers operating the machines have not been involved in the water-saving project.
Employee involvement is often a very important aspect as sustainability accounting requires cross-departmental cooperation. A main problem appears to be the lack of resources in supporting (i.e., other than the sustainability) departments to provide the required information in the required form and, on the other hand, the unwillingness of other departments to be subordinate to the sustainability department, for example, by formally agreeing to produce certain information (Bennett, Schaltegger, and Zvezdov) . In this case it is necessary that all of the involved people be informed about what the information they provide is used for. This information sharing should go beyond "ticking check boxes" by engaging employees in contributing with their specific expertise.
Content-specific aspects
The second group of aspects that require consideration for a successful sustainability accounting roll out are the so-called content-specific aspects. These, as opposed to organizational aspects, describe what the accounting practice needs to look like, such as what information is needed and which functions and departments need to be involved. Yet, the following paragraphs should not be understood as suggesting that certain actions be taken; instead they point out and describe decision-situations that are likely to be neglected or ignored during (the planning phase of) a roll out.
There are several content-related aspects of the sustainability accounting roll-out process that need to be considered. On the one hand, (accounting) information flows need to be designed in view of potential providers, managers (administrators, gatekeepers), and users of sustainability information. This design requirement means that involving departments not only in the provision of information but also making the information available to them can be an incentive for their involvement and thus contribute to their supportiveness (Bennett, Schaltegger, and Zvezdov). As previously identified, the involvement of various departments generating information is particularly important; for the reasons outlined above, their involvement in making use of such information is crucial, too.
Based on an environmental management accounting framework developed by Burritt, Hahn, and Schaltegger, a few additional recommendations in regard to the necessary information can be provided. On the one hand, more attention needs to be paid to future-orientated sustainability information. For the roll-out process this means providing the possibility of relating the potential impacts for each department so that an overall integrity is achieved -a main objective of an overarching sustainability management accounting system. This also has strategic implications as changes made to corporate strategy require decision making based on longterm, future-oriented information. Also management control (Schaltegger 2011 ) depends widely on future-oriented information supplied by accounting. Another particularly important function of such a system is linking monetary and physical data, which appears to be the case in only a few companies (Burritt, Schaltegger, and Zvezdov) . Whereas the authors report that monetary information is widely considered in current practice of sustainability leaders, they stress on the difference between collecting physical information strictly for deriving monetary information and the possibility to derive monetary information from physical one. For example, a re-calculation of sale prices due to changing cost structure requires that information on related carbon emissions is collected that is in turn converted to monetary units based on current or expected carbon market prices. At the same time, however, information strictly collected for monetary purposed may be unable to provide sufficient decision-making information. For example, in the above case, if the management realised that too high costs are attributed to poor carbon performance, they may not be in a position to improve this performance as no detailed information in the various valuecreation steps is available.
The frequency of sustainability data and information generation is another important aspect to consider. On the one hand, regular data generation, collection, and use are likely to increase the efficiency of the process. On the other hand, however, limiting the scope of the system to such information renders it unable to take into consideration rare decision situations as identified in (Burritt, Hahn, and Schaltegger).
Iv. ConCluSIonS
With the increasing number of companies demonstrating sustainability engagement and the possible contribution of the sustainability manager (Zvezdov, Schaltegger, and Bennett), sustainability leaders appear to have reached a stage at which the roll out of sustainability accounting is the next step to take. Furthermore, companies that are less advanced in regard to their sustainability accounting practice are also likely to face the same challenges at a later point. Yet this process presents a serious challenge for businesses for the reasons outlined in Section 2 of this paper by means of a literature review. Against this background, an approach to tackling this challenge is developed and presented. The approach identifies and discusses crucial decision situations. Depending on how advanced a company's sustainability accounting activities and system(s) are, these activities can present a different set of challenges for management. Some companies are expectedly more advanced in their sustainability accounting practices than others. As the above literature review reveals, different focuses of efforts toward sustainability accounting can be expected depending on what stage the company is at; a company that has just started (consciously) looking into sustainability accounting is more likely to be focused on identifying relevant performance indicators, figuring out (efficient) ways to produce the required information, and/ or looking for the informational value of existing sustainability information. More advanced in this regard companies, on the other hand, are more likely to be refining existing practice e.g., by increasing the departments and people involved in producing and using sustainability information, increasing the number of aspects and linkages they look for, etc.
Thus, resting on the comprehensible presumption that different companies struggle with different challenges, the assumption could be made that eventually the challenges of the most advanced company are likely to be faced by the other companies as they advance, too. Therefore, the focus is placed on the type of challenges that seem to be at the forefront from today's viewpoint and experiences. So what is the set of challenges today?
The main message of the argument is that in practice the roll out of sustainability accounting is a complex, multi-facetted process, often overlooked or underestimated that requires professional project management as well as the full support of senior management and employees. The paper deducts a typology of sustainability-accounting-related roll-out challenges grouped in two categories: organisational challenges and content-related ones. The former category points out what nonaccounting specific issues need to be considered for a successful roll out. Albeit trivial, issues such as employee involvement and support have been paid little attention in literature or -even worse -have been neglected in practice. Thus, the article not only identifies such important issues but also gives an account of why they need to be considered.
The latter category -content-specific challenges -provides a list of accounting-specific challenges in the roll-out process. These are differentiated from the previous group since the list of challenges identified in Section 2 cannot be overcome without specific accounting considerations. That is, accounting techniques that have not been used in previous stages of accounting are essential for a successful roll out. For instance, linking physical to monetary information or assigning a wide range of information providers is not essential for identifying sustainability performance improvement potentials but is absolutely necessary for a robust, future-proof information generation and provision system to support informed decisions.
These conclusions provide a basis for managers to consider in their next steps or even earlier in their sustainability accounting practice, cf. Figure  1 . The emphasis is on basis as both sustainability management and management accounting develop and research uncovers contingencies that have previously been ignored. Yet, the list does not provide advice as to the specific actions to be taken, e.g., how employees can be motivated or what information needs to be collected. These are company-specific decisions that are subject to other field of research and are thus not part of this paper.
Also, additional research is required to identify further specific properties that need to be considered in the roll out. For this, the here developed typology can be either extended to include further relevant decision situations that need to be considered. Also case studies or surveys examining these challenges will contribute to testing the validity of the above arguments in practice.
v.
